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COMPRESSOR AND MECHANISM FOR SEPARATING LUBRICATING LIQUID 

The present disclosure relates to subject matter 
contained in priority Japanese Patent Application No. 2002- 
5 363239, filed on December 16, 2002, the contents of which is 
herein expressly incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 
1." Field of the Invention 

10 The present invention relates to a compressor including, 

in a housing, a compression mechanism for sucking, compressing 
and discharging refrigerant and a reservoir for storing liquid 
for lubricating sliding portions including the compression 
mechanism. 

15 2. Description of the Related Art 

This type of compressor is made air-tight by connecting 
the housing to a refrigeration cycle. When the compression 
mechanism is driven, the compression mechanism sucks * 
refrigerant in the refrigeration cycle via a suction port of 

20 the housing, and then compresses and discharges the 

refrigerant into the housing so as to supply the refrigerant 
to the refrigeration cycle via a discharge, port of the' housing 
The above process is repeated. In conjunction with the above 
process, lubricating oil stored in the reservoir of the 

25 housing is supplied to the sliding portions including the 
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compression mechanism directly or via transfer by the 
refrigerant, -thereby lubricating the sliding portions. This 
allows maintenance-free operation of the compressor. The 
refrigerant discharged by the compression mechanism to be' 
5 supplied to the refrigeration cycle contains the lubricating 
oil. The lubricating oil contained in the refrigerant may 
deteriorate the performance of the refrigeration cycle; In 
addition, in a case where much lubricating oil circulates in 
the refrigeration cycle at the same time, the lubricating oil 

10 in the sliding portions in the housing goes short. In this 
case, in order to make up for this short of lubricating oil, 
it is necessary to increase the capacity of the reservoir and 
the amount of lubricating oil that can be supplied, thus 
increasing the size and weight of the compressor. 

15 In order to overcome the above problem, techniques have 

. been conventionally known in which the lubricating oil i-n the 
• refrigerant discharged from the compression mechanism is 
. separated from the refrigerant by centrif ugation before the 
refrigerant is supplied to the refrigeration cycle and the 

20 separated lubricating oil is returned to the reservoir in the 
housing. See Japanese Patent Laid-Open Publication Nos . Hei 
07-151083 and Hei 11-082352, for example. According to. this- 
technique, the refrigerant discharged from the compression 
mechanism and the lubricating oil are separated from each 

25 other by centrif ugation in accordance with a so called cyclone 
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system. More specifically, the refrigerant discharged from 
the compression mechanism is tangentially introduced into an 
upper portion of a cylindrical centrifugal chamber that is 
arranged perpendicularly to the axial line of the compressor, 
5 . so as to form a spiral downward flow in the introduced 

refrigerant, which travels downward along the cylindrical 
surface of the centrifugal chamber, thereby separating the 
lubricating oil from the . refrigerant . The ref rigerant thus 
separated is then made to' flow from the * lower portion of the 

10 centrifugal chamber, pass through the central portion thereof, 
and go out of the centrifugal chamber upward to enter the 
refrigeration cycle. The lubricating oil thus separated is 
caused to blast out from the lower portion of the centrifugal 
chamber into the housing of the compressor so as to be 

15 returned to. the reservoir. 

According to the method disclosed in Japanese Patent 
Laid-Open Publication No. Hei H-0823'52, the lubricating oil 
after separation by centrif ugation is blasted out in a 
parallel direction to a surface of the lubricating oil stored 

20 in the reservoir so as not to fluctuate the lubricating oil 
surface. In this manner, the level of the lubricating oil 
stored in the reservoir. is kept ■ constant and the supply of 
lubricating oil to the sliding portions is stabilized. Also, 
a back-flow of the lubricating oil in the reservoir to the 

25 centrifugal chamber caused by the fluctuation of the 
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lubricating oil surface can be prevented.' 

In recent years, a sealed type compressor mentioned -above 
has been ' installed in a vehicle for air-conditioning of a 
vehicle compartment. The vehicle is required to reduce its 
5 weight because of growing interest in environmental and energy 
problems. Especially, the weight reduction in the vehicle is 
the most significant issue since in an electric vehicle or 
hybrid vehicle the same level of driving force as that of a 
■gasoline-powered vehicle, cannot be obtained. ' Thus, it is 

10 significant to reduce the size and weight of - the compressor 
that is relatively heavy, in particular, an electric 
compressor that further includes an electric motor in a case 
where the compressor is mounted on a vehicle. 

However, the aforementioned cyclone type separation 
'15 mechanism for separating lubricating oil, that is used in the 
above conventional compressor, necessitates a larger space 
that ensures formation of both a flow of refrigerant that is 
being separated by centrif ugation, which goes downward in the 
centrifugal chamber while being pressed against the 

20 -cylindrical surface of the centrif ugal chamber to leave 

lubricating oil on the cylindrical surface and another flow of 
refrigerant after separation that goes from the lower portion 
of the centrifugal chamber, passes through the central portion 
and then goes out of the centrifugal .chamber upward to be 

25 discharged from' the centrifugal chamber. The separation 



mechanism becomes relatively large in a diameter even if a 
cylindrical wall for separating those flows from each other is 
provided. Thus, the size of the space occupied by the 
separation mechanism in the housing of the compressor becomes 
5 larger in the direction of the axial line of the compressor, 
preventing the size and weight reduction. 

■ SUMMARY OF THE INVENTION 
• An object of the' present invention is to provide a 
10 • compressor which separates lubricating oil from refrigerant in 
a relatively small space . so that the size and weight of the 
compressor are reduced. 

In order to achieve the above object, according to a 
first aspect • of • the- invention, a. compressor includes: a 
15 compression mechanism for sucking, compressing and "discharging 
refrigerant; a reservoir for storing liquid for lubricating 
. sliding portions including the compression mechanism; and a 

housing for containing the compression . mechanism and the 
• reservoir. The compressor 'further includes a refrigerant go- 
20 around passage, provided in the housing, for introducing the 

refrigerant discharged from the compression mechanism 'into the 
housing via a refrigerant introducing port, making the- 
. refrigerant go around an axial line of the. compressor and 
returning, the refrigerant to a discharge-port side- of the ■ 
25 housing via a- refrigerant returning port, while separating the 
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' liquid from the refrigerant, by centrifugation or by 
centrifugation and collision, wherein a liquid returning port 
is provided for returning the separated liquid into the 
housing in a wall of a mid part of the refrigerant go-around 
5 passage in such a manner that the liquid returning port has an 
orientation that has a component in a direction of gravity and 
that is deviated from a traveling direction of the refrigerant. 

In this structure, the refrigerant go-around passage 
introduces the. refrigerant that was discharged from the 

10 .compression mechanism and is traveling toward the ■ discharge 
• port of the housing therein via~ the refrigerant introducing 
port and makes the refrigerant go around the axial line of the- 
compressor. Then, the refrigerant go-around ' passage returns 
the refrigerant toward the discharge port of. the housing via 

15 the refrigerant returning port. During the go-around of the 
ref rigerant , . the liquid contained ' in the refrigerant that 
flows in the passage is separated from the refrigerant by 
centrifugation or by centrifugation and collision, so as to be 
left on a centrifugal side or gravity-side wall of the 

20' refrigerant go-around passage. The refrigerant after 

separation of the liquid continues to flow in the refrigerant 
go-around passage, and is then returned into the housing via 
the refrigerant returning port finally. The separated liquid 
is returned into the housing via the liquid returning port 

25 provided in the mid part of the refrigerant go-around passage 
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without entering of the refrigerant via the liquid returning 
port, because the liquid returning port has the orientation 
that is deviated from the traveling direction of the 
refrigerant, and that contains the component in the direction 
of "gravity. Thus, the refrigerant go-around passage separates 
the refrigerant and .the liquid' from each other only by making 
the refrigerant discharged from the compression mechanism flow 
in one direction. It is not necessary to form the refrigerant, 
go-around passage to have a v large area, unlike a cyclone type. 
Since the refrigerant go-around passage has a long length 
inside the housing, the ability of separating, the liquid is 
increased in proportion to the length of the passage. 
Accordingly, the refrigerant go-around passage is formed to 
extend in the circumferential direction with a greatly reduced 
size in the direction along the axial line of the compressor, 

thereby further reducing the size and weight of the compressor. 

*» ■ ■ ■ 

According to another aspect of the invention, a 
horizontal type compressor tcul^e placed at an angle or 
horizontally, includes: a compression mechanism for sucking, 
compressing and discharging refrigerant; a reservoir for 
storing liquid for lubricating sliding portions including the 
compression mechanism; and a housing for containing the 
compression mechanism and the reservoir. The compressor . . 
further includes a refrigerant go-around passage for 
introducing the refrigerant discharged from the compression 



mechanism* into the housing via a refrigerant introducing port 
provided in an upper .portion' of the housing, making the 
refrigerant go around an axial line of the compressor and 
. returning the refrigerant to a discharge-port side of the 

' 5 housing via a refrigerant returning port provided in the upper 
.portion of the housing, while separating the liquid from the 
refrigerant by - centrif ugation or by centrif ugation and 
collision, wherein a liquid returning port is provided for 
returning the separated liquid into the housing in a wall of a 

10 mid part in a lower part of the refrigerant go-around passage • 
in such a manner that the liquid' returning port has an 
orientation that has a component in a direction of gravity and 
that is deviated from a traveling direction of the refrigerant 
In the above structure, 'the refrigerant go-around passage 

15 is arranged to surround the axial line of the compressor, 

which is. at an angle or horizontal. The refrigerant go-around 
passage introduces the refrigerant that was discharged from 
the compression mechanism and is. traveling toward the 
discharge port of the housing into the refrigerant go-around 

20 passage via the refrigerant introducing port that is provided . 
in the upper portion of the housing to be .away from the "liquid 
stored in- the housing without being affected by the stored ■ 
liquid. Then, the refrigerant go-around ' passage makes the. 
refrigerant go around the axial line so as to return the 

25 refrigerant toward the discharge port of the housing via the 



i 



refrigerant returning port that is provided in the upper 
portion af the housing to be away from the stored liquid 
without affecting the stored liquid. In this case, the 
refrigerant go-around passage separates the liquid contained '. 
5 in the traveling refrigerant by centr'if ligation or by 
centrif ugation and collision in accordance with. the 
configuration of the passage to leave .the liquid on the 
centrifugal side or gravity-side wall. The refrigerant after 
separation of the. liquid continues to travel in the 

10 refrigerant go-around passage so as to be " returned into the 

housing via the refrigerant returning port, while the liquid, 
after separation is returned into the liquid stored in the 
housing or a portion near the stored liquid, via the liquid ' 
returning port. The liquid returning port is provided in the 

15 wall of the mid part of the refrigerant go-around passage that 
is- in the lower portion, of the passage because the separated 
liquid gathers together' at a lower position in the refrigerant " 
go-around passage. Since the. liquid returning port has the 
orientation that is deviated from the traveling direction of 

20 the refrigerant and that contains the component in the 

direction of gravity, the gathering liquid is softly returned 
into the housing without blow out of the refrigerant.' .In this 
• way, the refrigerant go-around passage separates the 
refrigerant and the liquid from each other only by making the 

25 refrigerant discharged from the compression mechanism flow in 



one direction. ■ It is not necessary to form the refrigerant 
go-around passage to have a large area,- unlike a cyclone type. 

• Since the refrigerant go-around passage has a long length 
inside the housing, the ability of separating the liquid is 

5 increased in proportion to the length of the passage . 

Accordingly, the refrigerant go-around passage is formed to 

• extend in the circumferential direction with a greatly reduced 
size in the direction along the axial line of the compressor, 
thereby further reducing the size and weight of the compressor. 

iO • ■ Other objects and features of the' invention will become 

more apparent in the following detailed description of 
embodiments and accompanying drawings . Each feature of the 
. invention can be, adopted either alone or in various possible 
combinations. 

is ; ' 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is an exploded perspective view of a separation 
mechanism for • separating refrigerant and lubricating oil from 
•each other in a compressor according to an embodiment of the 
20 present invention; '.._■_/ 

Figs. 2A-2C show a substrate having a concave streak - , 
formed therein for forming a refrigerant go-around passage of 
the separation mechanism shown in Fig. 1, wherein Fig.«2A is. a 
front view, and Figs. 2B and 2C are cross-sectional views, 
25 seen from different sides of the substrate, respectively; 
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Figs.. 3A and 3B "show a lid for forming together with the 
substrate shown - in Figs. 2A-2C the refrigerant go-around 
passage, wherein Fig. 3A is a front view and Fig. 3B is cross- 
sectional view; and 
5. Fig. 4 is a crpss-sectional view of the entire compressor 

'including " the separation mechanism shown in Fig. 1. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
A compressor according to an embodiment of the present 

10 invention will be described in detail, referring to Figs. 1-4. ■ 
The compressor of this embodiment is a horizontal-type scroll 
compressor 1 for refrigeration cycle that is to be placed 
horizontally in such a manner that mounting legs 2 arranged 
around the body of the - compressor 1 support' the- body. The 

15 compressor 1 includes a compression mechanism 4, an electric 

motor 5 for driving the compression mechanism 4, and -a housing 
3 for containing the mechanism 4 and the motor 5. The 
compressor 1 also includes a reservoir 6 in the housing 3, for 
storing liquid' for lubricating sliding portions including the 

20 compression . mechanism 4..' Refrigerant used in the compressor 1 
is gas refrigerant. However, in a case" where liquid 
•refrigerant is used, that refrigerant and the liquid to be 
separated from the refrigerant can. be handled equally and can " 
be separated from each other.' As the liquid for lubricating 

25 the sliding portions and sealing a sliding portion of the 



compression mechanism 4, liquid such as lubricating oil. 7 is 
used. This liquid is compatible with respect to the 
refrigerant. However, the invention is. not limited to the 
above. The invention can be applied to any type of compresso 
as long as it includes a compression mechanism for sucking, 
compressing and discharging- refrigerant and a reservoir for 
storing liquid' for lubricating sliding portions including the 
compression mechanism, the mechanism and the reservoir being 
contained in a housing. 

The compression mechanism 4 of this embodiment includes 
compression space 10 formed by a fixed scroll member 11 and an 
orbiting scroll ' member 12- that ■ engage with each other. The 
fixed scroll member 11 and the orbiting scroll member 12 
include blades rising from a fixed mirror plate 11a and a ■ 
rotating. mirror plate 12a, .respectively. When the orbiting 
scroll. member 12 is caused to move on a circular orbit with 
respect to the' fixed scroll member 11 by the. electric motor 5 
via a drive shaft 14, the compression space 10 changes its 
volume with the circular movement . In this manner, ■ the - 
compression mechanism 4 sucks 'refrigerant 30 from an outside 
cycle via a suction port 8 as shown with an arrow of broken 
line in Fig. 4., compresses the refrigerant . 30 and discharges 
the refrigerant 30 to the outside cycle via a discharge port 9 
of the housing 3. ' 

In addition, lubricating oil 7 stored in the reservoir 6 
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•is. supplied to a liquid pool 21 and/or a liquid pool 22 on the 
back of the orbiting - scroll member 12 via the drive shaft 14 
with the rotation of the orbiting scroll member 12 by driving 
a displacement type pump 13 with the drive- shaft -14, employing 
5 . a differential pressure in the. housing 3 or the like.. In the 
shown^ example, the lubricating oil 7 is supplied to the liquid . 
. pool 21. The thus supplied lubricating oil 7 is then supplied 
to the back side of the outer peripheral portion of the 
orbiting scroll member 12 through the scroll member 12 while 

10. being regulated to a predetermined amount by a diaphragm 23 or 
the like, so. as to back up^ the orbiting scroll member 12 . The 
lubricating oil 7 is also supplied to, a holding groove 25 for 
holding a chip seal 24 as an exemplary, sealing member between 
top end of the blade, of the orbiting scroll member 12 and the 

15 fixed scroll member 11 through the scroll member 12, thereby 
sealing the fixed and orbiting scroll members 11 and 12 and 
lubricating them. - 

The compressor 1 is provided with a . refrigerant go-around 
passage 34 for making the. refrigerant 30 discharged from the 

20 discharge port 31 of '.the compression 'mechanism 4 go around the 
. axial line X of the compressor 1. This refrigerant go-around 
passage 34 introduces the refrigerant 30 via a refrigerant 
introduction port -32 as shown with arrows of broken line in . 
Figs. 1 and 4 and then makes the introduced refrigerant 30 go 

25 around the axial line X of the compressor 1 as shown with 
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arrows" of broken line in Figs. 1 and 2A, thereby returning the 
refrigerant 30 toward the discharge port 9 of the housing 3 ■ 
via. the refrigerant returning port 33 while separating the 
lubricating oil 7 contained in the refrigerant 30 from the ■ • 
refrigerant 30 by centrif ugation or. by centrif ugation and. 
collision as- "shown with arrows of solid line in Figs. 1 and 2A 
Furthermore-, the refrigerant go-around passage 34 is provided, 
with "a liquid returning port 3.5 for returning the separated 
lubricating oil 7 into .the housing 3. The liquid returning, 
port 35 is provided in a wall of the mid part of the • 
refrigerant go-around passage 34 so as to have ah orientation 
that has the component, in the direction of gravity and that is 
deviated from the traveling direction of the refrigerant . 

As shown in Figs. 1 and 2A-2C, the refrigerant go-around" 
passage 34 has the axial- line X that is common to the 
compression mechanism 4 and the electric motor 5, and has 
larger curved portions 34a at both ends, having relatively 
large radius of curvature. The larger curved portions 34a are 
arranged to be close to the inside of the housing 3 and are 
approximately .concentric. Between the larger curved portions" 
34a, smaller curved portions 34b having a smaller radius of 
curvature than that of the .larger curved portion 34a and 
approximately straight portions 34c 'are formed to be connected 
.alternately. The refrigerant go-around passage 34 makes the 
refrigerant 30 go around so as to separate the lubricating oil 



7 from the refrigerant 30 by centrif ugation . Moreover, at the 
time when the refrigerant. 30"- enters the smaller curved portion 
34b from the larger curved portion 34a and the time when it ■ 
enters the smaller curved portion 34b from the straight 
portion 34c/. the refrigerant 30 hits a passage wall 34d in 
accordance with the degree of sharpness in changing of the 
traveling direction of the refrigerant 30 , thereby separating 
the lubricating oil 7 from the refrigerant 30 by collision. 

Such separation by collision enhances' its separation 
effect as", the -traveling -direction of the refrigerant 30 
changes sharper. Thus,' in order 'to enhance the separation- 
effect, a bend section or a collision wall can be provided in 
the', mid portion, oT the. refrigerant go-around • passage 34. In . 
an example shown with imaginary line in Fig. 2A, a collision 
wall 36 is provided in the downstream of the liquid returning 
port 35 in the refrigerant go-around passage 34 so- that the 
refrigerant 30 that is passing by the. liquid returning port 35 
toward to be returned into the housing 3 is made to collide 
against the collision wall 36, thereby separating the 
lubricating oil 7. Thus, in a caise where such a. collision 
wall 36 is provided in the downstream closely adjacent to . the 
liquid returning port 35 as shown with broken line in Fig. 2A, 
the separation of the lubricating oil 7 is accelerated by 
causing collision, of the refrigerant 30 that is passing by the 
liquid returning port 35 against the collision wall 36. In 



addition, the .lubricating oil 7 .that has been separated from 

• the refrigerant 30 is 'blocked by that time from moving toward 
the downward side, thereby increasing a rate of recovery into 

• the housing 3 via the liquid returning port 35. In a case 
5 where a member for separating the lubricating oil 7 is 

provided in the downstream of the ' collision 'wall '36, it -is 

• necessary to provide an escape path that does not prevent the 
lubricating oil 7 separated by that member from going back to 
the liquid returning port 35 or provide, another liquid 

10 returning port in- the downstream of the collision wall 36 so 
as to allow the separated • lubricating oil 7 to . go back into 
the housing 3." .Furthermore, the above-described collision ■ 
wall 36 forms a diaphragm-like portion where the refrigerant 
go-around passage 34 becomes, narrower, together with the wall 
15 of the' passage .34 that is opposed to the collision wall 36. 
Thereby, the refrigerant and lubricating, oil. are separated . 
. from each other by such a diaphragm-like portion.' . Please note 
V that the: diaphragm-like portion can be provided irrespective 
of the presence or absence of the. collision wall 36 and, in 
. 20 order to prevent the collision wall 36 and the opposed wall of 
, the passage 34 from forming such a diaphragm-like portion, the 
opposed wall can be cut to form an escape'. portion. 

The refrigerant go-around passage 34 takes in the 
refrigerant 30 that was discharged into the housing 3 from the 
25 compression mechanism 4 and then flows toward the discharge 
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port 9, via- the refrigerant introducing port 32. The thus 
taken refrigerant 30 is made to go' around* the axial line X of. 
the compressor 1 as shown with arrows -of broken line in Figs. 
1 and 2A. Then, the refrigerant 30 is returned back toward 
5' the discharge port 9 via the. refrigerant returning port 33. 
During the go-around of. the refrigerant 30, the refrigerant 
go-around passage 34 separates" the lubricating oil 1 by 
centrif ugation or by centrif ugation . and" collision, while 
leaving the. separated lubricating oil 7 on the gravity-side or 
10. centrifugal side wall of the passage 34. The. refrigerant 30 

from which the lubricating oil 7 was separated is made to flow 
to be returned into the housing 3 . via the refrigerant 
returning port 33. On the other hand, the . separated 

■ lubricating oil 7 left on the wall is also returned back into 
■15 ■ the housing 3" via the liquid returning- port 35 provided in the 

• wall of the mid part of the passage 34 without the refrigerant 
.30 entering the housing 3 through, the liquid returning port '35, 
because the returning port 35 has an orientation, that is out 
of 'the traveling direction of the refrigerant 30 and that has 
■20 the component in the direction of gravity. The r-ecovery of 
the lubricating oil 7 to the housing. 3 via the liquid 
returning port 35 is done more smoothly and with higher 

■ recovery rate, as an angle of the liquid returning port 35 
with respect to the traveling direction of the refrigerant 30 

25 is acuter and as the orientation of the returning port 35 is 
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closer to the direction of gravity. 

As described above, the refrigerant go-^around passage 34 
separates the refrigerant 30 .and the lubricating oil 7 .from 
each other only by making the refrigerant 30 discharged from 
the compression mechanism 4 go around in one direction. Thus, 
this passage' 34 does not necessitate a large space, unlike- a 
cyclone type separation mechanism. Moreover the refrigerant 
go-around "passage 34 has a long length that' is close to the 
inner circumferential length of the housing 3 and thus has-, 
separation ability in proportion to the length of .the passage . 
34. The size of the refrigerant ' go-around passage 34 in the 
direction along the axial" line X of the compressor' 1 is 
greatly reduced without lowering the separation ability. This 

.is advantageous to the reduction of the siz.e and weight of- the 
compressor 1.. -In the example shown in Fig. 4, the refrigerant 
go-around passage 34 has- a size in the direction along the 
axial line X that corresponds to about 1/24 of the length of 
the compressor 1 in the same direction. 

Considering that the compressor 1 is a horizontal type, 
in order to handle a case where the axial. line X is at an 
angle, the refrigerant go-around passage 34 is arranged 'in the 

.following manner. The refrigerant go-around passage 34 takes, 
in the. refrigerant 30 discharged from the compression 
mechanism 4 via the refrigerant introducing port 32 provided 
in the upper portion of- the housing 3, as shown in Figs. 1, 2A 
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and 4; then makes go around the axial line X.of the compressor 
■ 1, as shown with arrows of broken line in Figs. 1 and- 2A, 
while separating, the lubricating oil 7 by centrif ugation or by. 
centrifugation and collision, so as to 'finally return the . v 
5 refrigerant toward the discharge port 9 via the refrigerant 

returning port 33 provided in the upper portion of. the housing 
3. In the wall, of the mid portion-, of the refrigerant go- . 
. around, passage .34, that is on the lower side of the passage 34 
the liquid returning port 35 is provided for returning the 

10 ■ separated lubricating oil 7 into, the housing 3 in such a 

manner that the returning port 35 has an orientation that is 
deviated from the traveling direction of the refrigerant and 
that has the component in the direction of gravity. In the 
shown example, the liquid returning port 35 is provided along. : 

15 the direction of gravity. 

; The refrigerant .go-around passage 34 is arranged to 
surround the axial line X of the compressor 1 that is. at an 
angle or horizontal, as shown in Figs. 1, 2A.and 4. The 
passage. 34 takes in the refrigerant 30 that flows toward the 

20 discharge port 9 after being discharged from the compression 
.mechanism '4 via. the refrigerant introducing port 32. Because 
the introducing port 32 'is provided' in the upper portion of 
the housing 3 to be away from lubricating oil 7 stored in the 
housing. 3, the introduction of refrigerant' 30 is. not affected 

25 by the stored lubricating oil 7. Then, 'the passage 34 causes 
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the taken -refrigerant 30 to flow around the axial line X and 
finally, returns 'it- toward the discharge port 9 via the 
refrigerant returning ' port 33. The return of refrigerant 30 
has no effect on the lubricating oil 7 stored in the housing 3 
5 because the returning port 33 is provided in the upper portion 
•of the housing 3 to be away from the .stored lubricating oil 7. 

While the refrigerant 3.0 flows in the refrigerant go- 
around passage-34, the passage 34 . separates the lubricating 
oil. 7 contained in the flowing refrigerant 30 by 

10 centrifugation or by centrif ugation and collision to leave the 
•separated lubricating , oil 7 on the centrifugal side or. 
gravity-side wall. ■ Then, the refrigerant 30 from which the ' : 
lubricating oil 7 was separated continues to flow in the 
passage 34 and then reaches the refrigerant returning port. 33. 

15 On the other hand, the- separated lubricating oil 7 gathers, 
downward along the passage wall, as shown with an arrow of 
solid line in Fig. 2A.' Thereby, the lubricating oil 7 is 
returned softly via the liquid returning port 35 provided in 
the lower part of the refrigerant go-around passage 34 into 

20 the lubricating oil 7 stored . in the housing 3 or a portion' 
near that stored lubricating oil- 7 without entering of the 
refrigerant 30, because the liquid returning port 35 has the 
orientation that is deviated from the ' traveling direction of 
the refrigerant . 30 and that has : the comppnent in the. direction 
.25 of gravity . 



The refrigerant go-around passage 34 can be extended by 
being . formed to be spiral. However, in this embodiment, the 
entire passage 34 is arranged on the ' same plane. .Thus, the 
space occupied by the passage 34 in the .direction along the 
axial;, line. X of the compressor 1 is minimum, contributing to. 
the reduction of the size and weight of the compressor 1: 
Moreover, by providing an overlapping portion 34e where a 
portion of the refrigerant go-around passage 34 overlaps 
another portion of the passage 34 to form a volute, as shown 
in Figs. 1 and. 2A, the passage 34 can be extended without 
increasing its size in the direction along the axial line X; 

'thus improving- the ability of separating the . lubricating oil 7 
. The refrigerant go-around passage 34 can be provided 
anywhere between a position' at ■ which the- refrigerant 30 is- 
discharged from the compression mechanism 4 and the. discharge 
port 9. In this embodiment, the passage 34 is provided at the 
discharge-port side. end in the housing 3. . Thus, the 
refrigerant go-around passage 34 is provided so as not to 
interfere with the compression mechanism 4 and the. electric 
motor 5. .Moreover, because the passage .34 is positioned at 

-the di'scharge-port side end, there is an' advantage that the 
lubricating oil 7 is .separated . and .discharged 'to the outside 
of the housing 3 after being used for cooling the electric 
motor 5 with -the refrigerant 30 . or lubricating the sliding 
portions other than the compression mechanism 4, such as a 



sub-shaft bearing 41. The discharged lubricating oil 1 is. 
then supplied to the outside cycle. 'Please note that a main 
shaft bearing 42, an eccentric-shaft bearing 43 and the • like . 
which are arranged on the'' compression-mechanism side are 
.lubricated by the lubricating oil 7 supplied to the 
compression mechanism 4, via the liquid pools 21 and 22. 

The refrigerant go-around passage 34 can be formed by any 
method. For example/ it can be formed by bending an existing .. 
tube. However/ in a case where,the refrigerant go-around 
passage 34 is formed by a concave streak 4 5, that .is formed on 
an end wall 3.a or on a substrate 4 4 attached to the housing 3 
as shown, in Figs. 1 and 2A, and a lid' 4 6^ for covering that 
concave streak 45 as shown in Fig. 1, the passage 34 can be 
formed in any shape precisely because the concave streak 45 
can be formed. by casting or engraving. Especially, in a case 
where the concave streak 45 is formed on the end wall 3a of 
the housing 3, a member for forming the concave streak 45 is 
eliminated.. In a case where the concave . streak 45 formed on " 
the substrate 44 is covered by the lid 46 as in the present 
embodiment, time and effort for attachment is' reduced by 
attaching the substrate 44 to. the. housing "3 together with the 
lid 46. - In any of the - above cases, the lid 46 is convenient - 
because it can be used as a partition for dividing the inside 
of the housing' 3 into 'the discharge-port side and the other 
side in order to introduce the refrigerant 30 discharged from 



the compression mechanism 4 into the passage 34 via the 
.refrigerant introducing port 32, as in the present embodiment. 
The lowermost portions of the substrate 44 and the lid 46 has • 
a distributing hole 4 8 for distributing the lubricating . oil 7, 
5 • that was separated and returned into the housing 3, in the 

.reservoir 6. However, that distributing hole 48 cannot - affect 
the partitioning function because it is submerged in the 
lubricating oil 7 in the reservoir 6. Please note that ■ the 
substrate 44 and the lid 46 can be attached anywhere in the . 
10 housing 3. Also, the substrate 44 and the lid 46 can be 
. - attached" to the housing 3 separately from- each other. 

In the present embodiment, as shown in Fig. 1, the 
substrate 4 4 is put on an annular step 71 formed near the end 
wall 3a and in the inner circumference of the housing 3 so as 
15 to be screwed together with the lid 4 6 by using screws 47. 

Inside the end wall 3a, a rib 7-2 that is slightly lower than 
the step 71. is provided around a. housing 55 in a radial 
pattern. That rib 72 reinforces • the end wail 3a and the 
housing 55, and also regulates the. movement of the lubricating 
20 oil 7- when the lubricating oil 7 in. the reservoir 6 is sucked 
between the end wall 3a and the substrate 44 by a. pump 13 via 
a. suction passage 54, thereby preventing the excess suction 
,. and consumption of the lubricating oil 7. . 

A plurality of refrigerant introducing .ports 32 can be 
25 . provided at a plurality of positions that are distributed in 
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the circumferential direction of the refrigerant, go-around 
passage 34 and/or 'along the axial line X of the compressor 1.. 
■ The other ports, i.e., the refrigerant returning ports 33 and 
•-the liquid returning .ports 35 .can be. provided similarly. 
5. However, the effect of the present invention '• is achieved by 
providing each of the refrigerant introducing port 32, 
refrigerant .returning port 33 and liquid returning port 35 at 
one position in the' circumferential direction. In this 
embodiment, two re'f rigerant introducing ports 32 are provided 
10' along the circumferential direction. More refrigerant 30 can 
be . introduced into the- refrigerant -go-around passage 3-4 while 
preventing the blow back of the refrigerant 30 that may occur 
■ ,in a case where a- single large refrigerant introducing port is 
provided, -thereby increasing the traveling speed of- the 
15 introduced refrigerant 30. This" enhances the effect of 

separation of the. lubricating oil 7 by centrif ugation or by. 
centrif ugatipn and collision. 

When a guide. for collecting the refrigerant and guiding 
the refrigerant toward the refrigerant introducing port 32, 
20 that has a funnel-like, shape, ^for example, is provided at the 
refrigerant introducing port 32 instead of the above or in 
addition to- the above, the introduced amount of the 
.refrigerant. 30 increases and thus the traveling speed of the 
refrigerant 30. in the refrigerant go-around passage. 34 also 
25 increases. Thus, the effect of separating the lubricating oil 
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is enhanced . 

The compressor 1 of the present embodiment will be 
.described in more detail. In a main case 3b having the end 
.wall 3a,. the pump .13, the sub-shaft bearing 41, the electric 
5 motor '5 and a main shaft bearing member 51 including the main 
shaft bearing 42 and the eccentric-shaft bearing 43 are 
arranged in that order from the end-wall side. The pump 13 is 
placed in the main case 3b from the outer-side of the end wall 
* : 3a to be held between the end wall 3a and a lid 52. Inside . 
10 the lid 52, : a pump, room 53 is formed such that the pump room 
.' 53 communicates with the reservoir '6 via the suction passage 
54. - The sub-shaft bearing 41 is supported by the housing 55 
to support one- side of the drive shaft 14, the side being 
connected to :the pump 13. The housing 55 is formed integrally 
15 with a portion of the end wall. 3a that corresponds to an inner 
side of the portion where the pump- 13 is housed.' The electric 
. motor 5 has a rotor 5a fixed to the inner circumference of the 
main case 3b by shrink fitting or the like and a rotor 5b 
fixed around the mid portion of .the drive shaft 14. The 
20 electric motor 5 rotates the drive shaft 14 by these rotors 5a 
and 5b. The main shaft bearing member 51 is fixed to the 
inner circumference of the main case 3b by shrink fitting or 
the like. On the outer surface of the main shaft bearing 
member 51-, the fixed scroll member 11 is bolted with a bolt 56 
25 f and the like. By providing the orbiting scroll member 12 
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between the main shaft bearing member 51 and the fixed scroll 
member 11, the compression- mechanism 4 is constituted. 
Further, an autorotation regulating member 57' for ' preventing 
autorotation of the. .orbiting scroll member 12, such as an 
Oldham ring is. restrained between the' main shaft bearing 51 
and the orbiting scroll member 12. ' The drive shaft 14 is 
connected to the orbiting scroll . member 12 via the eccentric- 
shaft bearing 43 so as ' to allow the . orbiting ' scroll member 12. 
to rotate on a circular orbit. 

An exposed portion of the compression mechanism 4 that i 
not covered, by the main case 3b is covered by a sub-case 3c 
that is. bolted to the main case 3b with a bolt ,58 or the like.. 
Between an end wall 3d . of the : sub-case 3c and the back of the 
fixed scroll member 11, a suction chamber or passage 61 arid a 
discharge chamber or passage 62 are formed. The suction . 
chamber 61 connects the suction port 8 to a suction port 59 of 
the compression mechanism 4, while the discharge chamber 62" 
makes the refrigerant 30 be discharged from the discharge port 
31 of the compression mechanism 4. via a reed valve 31a toward 
the electric motor 5. 

•The discharge, chamber 62 communicates with the electric- 
motor side through a passage 63 formed between the. fixed 
•scroll member 11 and the main shaft bearing- member 51 or 
between them and the housing 3. The substrate 44 of the 
refrigerant- go-around passage 34 has a cover part 44a that 



covers the housing 55 so that the substrate 4 4 is. faced toward 
the outer circumference of the 'housing 55.. The refrigerant 
go-around passage 34 is formed by using a donut-like planar 
space -between the body of the housing 3 and the 'substrate 44, 
5 the . space having an orientation perpendicular to the axial 
line X. In the mid portion of the body of- the housing 3, a 
■ feeding terminal 64 fo.r feeding a power to the electric motor 
.. 5 is provided. This prevents, the increase in the size of "the 
compressor. 1 in. the., direction along the axial line X. 
10 According to a compressor . of the invention, while a 

refrigerant go-around passage, takes ' in refrigerant that was 
discharged from a ^compression mechanism and then flows toward 
' a . discharge port of -the housing, via a refrigerant introducing 
port; causes the refrigerant to go around an axial line of the 
15- compressor; and finally returns the refrigerant toward the 
.discharge port via a refrigerant returning port, the passage 
separates the refrigerant and liquid contained in the 
refrigerant from each other by centrif ugation or by 
centrifugation and collision only by causing the discharged 
'20 refrigerant to flow in one direction.. Moreover, the 

refrigerant go-around passage has a longer length along the 
inner circumference of the housing and separation ability 
- thereof is improved in proportion to the length of the passag 
Thereby, .the refrigerant go-around passage has a reduced size 
25 in the direction along the. axial line of the compressor, thus 
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contributing to the reduction ■ of the size and weight of the 
compressor without lowering the separation 1 ability . ' 

Although the present invention has been fully described 
in connection with the preferred embodiment thereof., it is to. 
be noted that various; changes and' modifications apparent to 
those skilled in the. art are to be understood as included 
within the scope of the present invention as' defined by the 
appended claims unless they depart therefrom. 
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